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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pneumatic tire which 
enabled the user in more detail to choose color arbitrarily as a private brand about the pneumatic tire 
which enabled exterior discernment by color. 
[0002] 

[Description of the Prior Art] Generally, although the side brand and pattern which were stamped on the 
tire side are performing discernment of a pneumatic tire, since they are the same black as a tire main 
part, they cannot be easily conspicuous. Then, making discernment easy is proposed by putting a white 
ribbon and a white letter into a tire side. 

[0003] However, since manufacture of the tire in a tire maker is based on the item kind high-production 
system, producing a wide variety of the tire of various tints in limited amounts will increase cost 
remarkably. Moreover, since the tire type was also restrained inevitably for the reason, a user could not 
choose color freely but there was a problem that fashionability could not but become low 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the pneumatic tire 
which enabled discernment by the color of varieties, without being accompanied by steep cost elevation, 
and enabled the user to choose color arbitrarily moreover. 
[0005] 

[Means for Solving the Problem] The pneumatic tire of this invention for attaining the above-mentioned 
purpose is characterized by having chosen at least one kind as the tread section from .two or more kinds 
of color memb ers with a different color from a tire main part, and establishing the hollow which can be 
attached in it. Thus, by having established the hollow in the tread section, choosing at least one kind as 
this hollow from two or more kinds of color members with a different color from a tire main part, and 
having made it attach in it, discernment by the color of varieties can be enabled without being 
accompanied by steep cost elevation, since the tire main part is common, and, moreover, a user can 
choose color arbitrarily. In this invention, the aforementioned color members may be the mold goods 
fabricated beforehand , or may be a non-hardened elastomer. Moreover, as for the aforementioned 
hollow, preparing Mizouchi of the tread section is desirable. 
[0006] 

[Embodiments of the Invention] Hereafter, the composition of this invention is explained in detail with 
reference to an attached drawing. Drawing 1 and drawing 2 illustrate the pneumatic tire which consists 
of an operation gestalt of this invention. In drawing, 1 is the sidewall section the bead section of a right- 
and-left couple and 2 connect the tread section, and 3 connects [ sidewall ] the bead sections 1 and 1 and 
the tread section 2 on either side, respectively. Moreover, between the bead section 1 of a right-and-left 
couple, and 1, the carcass layer 4 is constructed across through the sidewall section 3 and the tread 
section 2, and the direction both ends of a width of tire of this carcass layer 4 can be winding up outside 
from the tire inside around the bead core 5, respectively. The two-layer belt layer 8 which consists of 
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two or more steel codes is formed in the periphery side of the carcass layer 4 in the tread section 2. 
These belt layer 8 is arranged so that the reinforcement code may incline to a tire hoop direction and a 
reinforcement code may cross mutually between layers. Moreover, two or more major grooves 9 
prolonged in a tire hoop direction are formed in the tread section 2. 

[0007] ty/o or more kinds of color s which have a different color (generally colors other than black) from 
a tire main part in the tread section 2 - at least one kind is cho sen from a membe r 6, and the hollow 7 
which can be attached is formed these colors ~ a memFer"6 -Incoming » 7 ~ a part or the 

overall length of a tire hoop direction - crossing — extending --**** - more — desirable a color - 
the member 6 is constituted in the shape of an endless ring 

[0008J The position in which a hollow 7 is established will not be limited especially if it is the tread 
field grounded when a regular load is constructed. For example, as shown in drawing 1 , it is possible to 
become depressed in the groove bottom of the major groove 9 prolonged in a tire hoop direction in the 
tread section 2, and to prepare 7. thus, the case where became depressed in the groove bottom and 7 is 
prepared - a color - since a member 6 does not contact a road surface directly - a color - the dirt of a 
member 6 and breakage can be prevented Moreover, as shown in drawing 2 , it is possible to become 
'depressed on the front face of the tread section 2, and to prepare 7. In addition, the above-mentioned 
regular load is 80% of load of the maximum load capacity specified to JATMA (version in the 1997 
fiscal year). 

[0009] As shown in drawing 3 , as for rubber thickness T in the part which pars-basilaris-ossis- 
occipitalis 7a of a hollow 7 and reinforcing materials, such as a belt, approach most, it is more 
preferably desirable to make it 1 .5mm or more 1mm or more, becoming it depressed that rubber 
thickness T is less than 1mm, and preparing 7 - there is a possibility of reducing a tire performance 
Furthermore, it is desirable to perform beveling with which a radius R is set to 0.25mm or more to pars- 
basilaris-ossis-occipitalis 7a of a hollow 7. By performing such beveling, generating of the crack in pars- 
basilaris-ossis-occipitalis 7a of a hollow 7 can be prevented. 

[0010] Especially the cross-section configuration of a hollow 7 is not limited, and as shown in drawing 4 
(a) - (j), it can be made into various configurations, such as a wedge type and a hook type, constituting a 
hollow 7 so that opening may become smaller than a pars basilaris ossis occipitalis like drawing 4 (a) - 
(f), and making at least a part into an overhang configuration especially, - a color - secession of a 
member 6 can be prevented effectively \ 

[0011] two or more kinds of colo rs which become depressed in the tread section 2 as mentioned above 
prepare 7, and have a different color from a tire main part in this hollow 7 - having constituted so that at 
least one kind might be chosen and attached from a member 6 - the color of varieties ~ since a tire main 
part is producible in common even if it is the case where a member 6 is prepared, discernment by the 
color of varieties can be realized, without being accompanied by steep cost elevation Moreover, a user 
can choose color arbitrarily and fashionability is excellent in this invention. 

[0012] furthermore ~ this invention - a color - a member 6 can consist of material which is different 
from a tire main part with a tire main part according to the demand characteristics sinc e it is fabricated at 
another process therefore, a color - choosing the material of a member 6 suitably - a color - it is 
possible to improve the cut-proof nature of a member 6, ozone-proof, the resistance to contamination 
over a tire main part, and a sound oscillation characteristic 

[0013] a hollow 7 - receiving -- a color - two or more kinds of colors from which color differs 
mutually as a means to attach a member 6 - two or more kinds of colors which fabricate the member 6 
beforehand and consist of these mold goods - it is possible to choose and become depressed and to 
insert at least one kind in a member 6 in 7 in this case, a color - a member 6 can be constituted 
according to the configuration of 7 which becomes depressed the shape of an endless ring, band-lik e, in 
the shape of a short piece, etc. " 
[0014] a color - the hollow 7 extended to a tire hoop direction when a member 6 is made into the shape 
of an endless ring - a color ~ a member 6 is inserted in in this case, the expansion force when carrying 
out the load of the internal pressure to a tire ~ a color - it is possible to hold a member 6 firmly a color - 
- the hollow 7 extended to a tire hoop direction when a member 6 is made band-like - a color a 
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member 6 is inserted in annularly moreover, a color - the hollow 7 with which the tread section 2 is 
dotted when a member 6 is used as a short piece-like spot insertion object — a short piece-like color — a 
member 6 is inserted in any case — the need — responding — a color — it is possible to become depressed 
with a member 6 and to make adhesives intervene between 7 

[0015] an above-mentione d color - a member 6 can be made from the constituent which blended the 
jtigment with rubber plastics, the thermoplastic rubber^ etc ., and can fabricate it easily with an injection 
extruder etc. Specifically, the following molding materials are mentioned. 
Molding material 1 : Ethylene-propylene rubber (EPDM) 

The elastomer which consists of an ethylene-propylene and its derivative is included. More specifically, 
it is the elastomer (EPR) which consists of an ethylene-propylene and its derivative, and the elastomer 
(EPDM) which copolymerized the diene as a third component further is included. 
[0016] 
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[0018] Molding material 2: Isobutylene isoprene rubber (IIR) 
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The elastomer which consists of isobutylene isoprene rubber is included. More specifically, an isoprene, 
a styrene derivative, and the thing that copolymerized are included with the rubber which makes an 
isobutylene a principal component. Moreover, the halogenation isobutylene isoprene rubber which 
halogenated these is included. 
[0019] 
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[0022] Molding material 3: Chloroprene rubber (CR) 

The elastomer which consists of chloroprene rubber (CR) is included. More specifically, the elastomer 

which makes a chloroprene a principal component is included 

[0023] 
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[0024] Molding material 4: The elastomer which consists o f polyurethane rubber polyurethane rubber is 
included. More specifically, it is constituted by the reaction of an isocyanate compound and active 
hydrogen compounds, such as alcohol and an amine, (refer to the fourth edition of a rubber industrial 
handbook, edited by Society of Rubber Industry, Japan, the 1994 issue, and the 339-34th page) 
[0025] 
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[0026] Molding material 5: Silicone rubber 
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[0027] Molding material 6: Th e thermoplastics w hich shows the rubber elasticity which consists of a 
thermoplastic-rubber hard phase ana an elasticity phase is included. Moreover, when rubber is 
distributed by thermoplastics, what rubber is vulcanizing and distributing is included. As an example (a 
hard phase / elasticity phase), olefin systems (PE or PP/EDPM, EPR, butyl derivative, etc.), a vinyl 
chloride system (crystal PVC / amorphous PVC), an urethane system (urethane/polyester, p'olyether), an 
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ester system (polyester / polyether, or polyester), an amide system (a polyamide / polyether or polyester, 
a butyl derivative, EPR), a fluorine system (a fluororesin/fluorine), a styrene system (styrene / BR and 
IR,or 
[0028] 
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[0029] In addition, melting mixture is carried out with a Brabender mixer as rotational -speed lOOrpm at 
180-190 degrees C, a vulcanizing agent and a vulcanization accelerator are added, and it fabricates in the 
example 9 of combination after this melting mixture. 

Molding material 7: The flexible material which contains an epoxy grou p in an epoxy resin end, and the 
resin which consists of active hydrogen compounds are included. Moreover, a curing agent contains the 
resin which is flexibility, as an example - a dibasic acid etc. - denaturation - the flexible epoxy resin 
which has the skeleton of an ester system the bottom, the elastic epoxy resin which carried out urethane 
denaturation of the principal chain, the flexible curing agent which the amine attached to the end of a 
polyether are mentioned 
[0030] 
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[003 1] Molding material 8: It consists of elastomers containing a fluororubber fluorine . More, 
vinylidene FURORIDO is made into a principal component and copolymenzation is carried out to an 
example with other fluorine monomers. 
[0032] 
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[0033] Molding material 9: Blend and reinforce a staple fiber further at the charge of staple-fiber 
reinforcing materials above-mentioned material. 

[0034] The example 12 of combination: The thing which made the master of the example 1 of 
combination distribute the EPDM/LDPE(Ube Industries make : SHP) 20 weight section which 
distributed nylon fiber so that a fiber content might become 43 % of the weight. 
[0035] on the other hand — a hollow 7 - receiving - a color - two or more kinds of non-hardened 
elastomers from which color differs mutually as other meanses to attach a member 6 - preparing — 
these - double - at least one kind in some kinds of non-hardened elastomers is chosen, and it becomes 
depressed, and pours into 7, and this elastomer is hardened - making - a color - it is possible to 
fabricate a member 6 the color hardened when the hollow 7 had an overhang configuration like drawing 
4 (a) - (f) - since a member 6 becomes depressed and it is hard to secede from 7, the firm adhesive 
property over rubber is not required of the above-mentioned elastomer moreover, the color hardened 
when the hollow 7 did not have the overhang configuration like drawing 4 (g) - (j) - since there is a 
possibility of a member 6 becoming depressed and seceding from 7, the firm adhesive property over 
rubber is required of the above-mentioned elastomer any case - the need - responding - a color - it is 
possible to become depressed with a member 6 and to make adhesives intervene between 7 
[0036] It is desirable to use an ordinary temperature air setting elastomer as a pouring materi al to a 

hollow 7. Specifically, the following pouring material is mentioned 

Pouring material 1: It is polymer with silicone resin ARUKO xylo Korean geisha's structure. 1 liquid 
type silicone is hardened when an alkoxy ** oxime, an acetic acid, alcohol, etc. **** and condense. The 
reaction of 2 liquid type silicone has the same condensed type as a 1 liquid type, and SiH and the added 
type by the reaction of a vinyl group. 

[0037] The example 13 of combination: To the polymer (product made from Shin-etsu chemistry : 
KE103) 100 weight section of an alkoxy siloxane, add the catalyst 5 weight section and color in the 
pigment 0.5 weight section further. This resin is slushed, it is left one whole day and night, and a 
hardened material is obtained. 

Pouring material 2: It is the polymer which has structure with the alkoxy silyl machine in the both ends 
of a denaturation silicone resin polypropylene glycol, in order to raise molecular weight, process a 
polypropylene glycol with alkali, and extend and macromolecule-ize a chain by the dichloromethane. It 
is because the alkoxy silyl machine of an end carries out dealcoholization of the hardening with moisture 
and condenses it. Although there are a 1 liquid type and a 2 liquid type, a catalyst can enter and this is 
the difference of the direction. 

[0038] The example 14 of combination: Process the polypropylene glycol of molecular weight 2000 by 
Na, make it an alkoxide, add the dichloromethane 1 weight section, extend a chain, make aryl chloride 
react, attach a vinyl group to an end, make a diethoxy methyl silyl hydride react to it, and introduce an 
alkoxy silyl machine into an end. The pigment 0.5 weight section is blended with this. This resin is 
slushed, it is left one whole day and night, and a hardened material is obtained. 
Pouring material 3: Make an isocyanate compound react to the end of a urethane-resin polypropylene 
glycol. In order to make it harden efficiently, the polyol of three or more functional groups is used 
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together, and physical properties are made high by carrying out macromolecule quantification by the 
diol. It consists of 2 liquid of a base resin (polyol) and a curing agent (isocyanate), and hardening is 
promoted by catalyst combined use of a dibutyl tin JIRAURI rate etc. 

[0039] The example 15 of combination: Blend the polypropylene-glycol 80 weight section of molecular 
weight 2000, the ethylene glycol 10 weight section, the trimethylol-propane 10 weight section, the 
dibutyl tin JIRAURI rate 0.01 weight section, and the pigment 0.5 weight section. The 2 and 4-toluene 
diisocyanate 10 weight section is mixed to this. This resin is slushed, it is left one whole day and night, 
and a hardened material is obtained. 

Pouring material 4: What is known as an epoxy resin flexibility epoxy resin uses the curing agent which 
has an amino group for the end of a polypropylene glycol. Or the flexible epoxy resin and amine system 
curing agent which used the dibasic acid as the base are used. Furthermore, it is obtained also by 
stiffening the elastic epoxy resin which introduces an epoxy group into the end of a polypropylene 
glycol through isocyanate combination with an amine system curing agent. 

[0040] The example 16 of combination: Make 2, 4-toluene diisocyanate (2.05 mols), and a dibutyl tin 
JIRAURI rate (O.OOlmM) react to the polypropylene glycol (one mol) of molecular weight 1000 at 80 
degrees C, and attach an isocyanate machine to an end. Furthermore, a glycidol (2.10 mols) is made to 
react and an epoxy group is attached to both ends. To this resin, dimethyl propylamine is blended with 1 
and 3 -screw aminomethyl cyclohexane as a catalyst, and it mixes with it. This resin is slushed, it is left 
one whole day and night, and a hardened material is obtained. 

[0041] The above-mentioned pouring material can be properly used according to the demand 
characteristics. For example, although it is hard to take out color from the field of a color since it is 
necessary to blend bulking agents, such as a silica and a calcium carbonate, in order for silicone to 
improve physical properties, since a resin simple substance also has good physical properties, urethane 
and epoxy have the feature of being easy to take put color. The urethane from the field of hardenability 
is the most desirable and epoxy and silicone are inferior in hardenability. The urethane from a field and 
silicone of workability are desirable, and epoxy is inferior in workability. The silicone which is excellent 
in weatherability is the most desirable, and serves as order of denaturation silicone, epoxy, and urethane 
from a physical-properties side. Moreover, epoxy is the most desirable and serves as order of urethane, 
denaturation silicone, and silicone from an adhesive field with rubber. 
[0042] 

[Example] Tire size was set to (f85 / 65R14^ the hollow for attaching a color member in the tread section 
like drawing 1 was prepared, and this invention tire which attached the color member which has a 
different col or from a black j^e^ in this hollow was manufactur ed. The color member col ored 

arbitrary cdfe^^ Ul2) of combination on the other 

hand was fabricated, respe ctively, and it inserted in the hollow of this invention tir e Moreover, the non- 
hardened elastomer of the< |xampl es 1 3 - 1 3y rf co mbination colored arbitrary colors was poured into the 
Jjollow^^ 

[0043] In any case, arbitrary colors could be given to this invention tire, and, moreover, it was able to > 
attach the color member firmly to the hollow. "~~ 
[0044] — 

[Effect of the Invention] As explained above, discernment by the color of varieties can be enabled 
without according to this invention, being accompanied by steep cost elevation by having chosen at least 
one kind as the tread section from two or more kinds of color members with a different color from a tire 
main part, and having established the hollow which can be attached in it, since the tire main part is 
common, and moreover, a user can choose color arbitrarily as a private brand. 



[Translation done.] 
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